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Amendments to the Claims: 

1. (Currently amended) A method comprising: of e nhancing th e 

i n formation co ntents-whi ch can b e derived from a fir s t image, contain i ng motion 

artifacts, of a moving object, whieh - method includ e s th e following steps: 

acquiring first modality image data while an imaged object moves over 
5 a range of motion and reconstructing the first modality image data into a motion 
artifacted, first modali ty image; 

[[a.]] acquiring second modality image data and reconstructing the 
second modality image data into second modality using further images which 
represent the object in [[a]] respective state states of motion with as few motion 
1 0 artifacts as pe-s-s ih le^ possible; 

[[b.]] from t he second modality images, determining a motion model 
which characterizes states of motion assumed by the object while performing the 
motion b e tw ee n moving through the states of motion; 

[[c.]] forming an intermediate image of the object from the motion 
1 5 model and the further second modality images, the intermediate image representing 
the object at least approximately as if it had p e rform ed moved during the acquiring of 
the second modality image data over the range of motion over which the object 
moved as the first modal ity ima ging data was acquired ; 

[[d.]] forming a combination image from the intermediate image and 
20 the first modality image. 

2. (Currently amended) A method of enhancing th e information 
cont e nts - whieh - ean - be d e rived from a first image of a moving object, containing the 
first image containing motion artifacts, of a moving obj e ct, which the method in clud e s 
th e -fo l l o w - tn - g -step s including : 

5 [[a.]] using acquiring further images which that represent the object in 

respective states of motion with as few motion artifacts as possible, possible; 



[[b.]] from the fu rther images, determining a motion model which that 
characterizes the states of motion assumed by the obj e ct while performing the motion 
between the states of motion , object; 

[[c.]] focusing the first image by means of the motion model. 



3. (Currently amended) A method of enhancing [[the]] information 
contents which can be derived from of a first image of a moving obj ect, to be 
reconstructed from projections acquired a s the obje ct moves over a plurality of states 
of motion and containing motion artifacts, of a moving object, which method includes 
5 the following st e ps : 

[[a.]] u s ing acquiring further images which that represent the object in 
[[a]] r e sp e ctive state at least two of the states of motion with as few motion artifacts 
as possibl e , possible; 

[[b.]] from the further images, determining a motion model which that 
10 characterizes the states of motion assumed by the object while the projections are 
acquired: while performing the motion b e twe e n th e stat e s of motion, 

[[c.]] forming [[an]] at le ast one intermediate image of the object from 
the motion model and the further images, the at least one intermediate image 
representing one or more of the states of motion assumed by the object while the 
15 projections are acquired; at l e ast substantially - a s if - it - had p e rformed th e motion, 

[[d.]] reconstructing the first image from the projections of the object 
and the at least one intermediate image. 



4. (Currently amended) [[A]] The method as claimed in claim s 
claim 1, wherein determinin g the motion model includes: 

determining a respective motion vector field is d e termined for parts of 
the object in order to d e t e rmine the motion model . 
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5. (Currently amended) [[A]] The method as claimed in claims 
claim 1, wherein in order to form forming the intermediate image includes: 

; first forming other images of other states of motion of the object are 
farmed- by -means - of- th e furth e r images and the motion mo de l, from the second 
5 modality image data; 

weighting the images t hus form e d being w ei gh t ed and subsequently 
superimposing the other images and the second modality superposed to geth e r with the 
■ furth e r images [[and]] in conformity with t he-fr e qu e n ey a frequency at which the 
r es p e ctiv e - stat es each of the other states of motion were assumed by the object 
1 0 r e presented in the imag e s occurs while moving over the ran ge of motion is-perfo r m ed 
while the first modality image data was acquired , 

6. (Currently amended) [[A]] The method as claimed in claim 1, 
wh ere in further including: 

elasticall y registering the intermediate image and the first modality 
image ar e regist e red, notably elastic all y r e gistered; prior to the formation of the 
5 combination image. 

7. (Currently amended) [[A]] The method as claimed in claim 1, 
wh e rein further including: 

focusing the combination image is focused in a furth e r -s t e p . 

8. (Currently amended) [[A]] The method as claimed in claim 2, 
wh e rein further including: 

registering the focused image and at least one of the further images; 

and 

5 forming a combination image is form e d from the focused first image 

and the at least one of the further images , possibly by means of registration . 
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9. (Currently amended) [[A]] The method as claimed in claims 
claim 1, wherein the first modality image is one of a [[PET]] positron emission 
tomography (PET) image or a SPECT single positron emission computed tomography 
(SPECT) image and the furth e r second modality images are one of [[CT]] computed 

5 tomography (CT) images and [[MR]] magnetic resonance (MR) images. 

10. (Currently amended) An image processing system which includes 
a data processing unit for carrying out [[a]] the method as claimed in claims claim 1 . 

11. (Currently amended) An e xamination apparatus, notably a 
m e dical A medical examination apparatus, whieh-ineludes the apparatus including: 

[[-]] a device for forming images a nd/or or projections by means of 
a first imaging method, method: 
5 [[-]] a second device for forming images and/or or projections by 

means of a second imaging m e thod ^ method: 

[[-]] an image processing system which that includes a data 
processing unit for carrying out [[a]] the method as claimed in claim s claim 1. 

12. (Currently amended) A computer readable medium containing 
instructions for controlling a data processing unit in such a manner that the data 
processing unit can carry out [[a]] the method as claimed in claim s claim 1 

13. (Currently amended) [[A]] The method as claimed in claim 2, 
wherein determining the motion model includes: 

determining a respective motion vector field is d e termin e d for parts of 
the object in order to det e rmine th e motion mod e l . 

14. (Currently amended) [[A]] The method as claimed in claim 3, 
wherein determining the motion model includes: 



determining a respective motion vector field is det e rmined for parts of 
the object in order to determine the motion mod e l 



15. (Currently amended) [[A]] The method as claimed in claim 2 1 
further including; 

forming additional wherein in ord e r to form the int e rm e diat e image, 
fhst images of ether others of the states of motion of the object ar e form e d by m e ans 
5 of from the further images and the motion model; model, 

weighting the images thus formed being- w e ight e d and subsequently 
superimposing the other images and th e second modality superpose d t o g o thor - with - th e 
furth e r images [[and]] in conformity with the frequency a frequency at which the 
r es pectiv e stat e s each of t he other states of motion were assumed by the object 
1 0 repr e sented in th e images occurs while moving, over the range of motion is p e rformed 
over which the first modality image data was acquired . 

16. (Currently amended) [[A]] The method as claimed in claim 3 1 
further including: 

forming additional wherein in o r der to form - the - intermediate imag e , 
fkst images of ethet others of the states of motion of the object ar e -for - med-by - m eans 
5 ef from the further images and the motion model; mod e l, 

weighting the images thus form e d being weighted and subsequently 
superimposing the other images and the second modality sup e rpos e d togeth e r with the 
furth e r images [[and]] in conformity with the fr e qu e ncy a frequency at which the 
resp e ctive stat e s each of the other states of motion were assumed by the object 
1 0 r e pr ese nted in the imag e s occurs while moving over the range of motion is-perfermed 
at which the first modality image data was acquired . 

17. (Currently amended) [[A]] The method as claimed in claim 2 
wherein the first image is a [[PET]] positron emission tomography (PET) image or a 
SPECT single positron emission computed tomography (SPECT) image and the 
further images are one of [[CT]] computed tomography (CT) images and [[MR]] 

5 ma gnetic resonance (MR) images. 
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18. (Currently amended) [[A]] The method as claimed in claim 3 
wherein the first image is a [[PET]] positron emission tomography (PET) image or a 
SPECT single positron emission computed tomog ra phy (SPECT) image and the 
further images are one of [[CT]] computed tomography (CD images and [[MR]] 

5 ma gnetic resonance (MR) images. 

19. (Previously presented) A method of motion compensation 

comprising: 

acquiring a first sequence of image data of a moving object by a first 
imaging modality data acquisition system; 
5 acquiring a second sequence of image data of the moving object by a 

second imaging modality data acquisition system; 

determining a motion model related to periodic motion of the object 
based on the second sequence of image data; 

using the determined motion model, generating from the first sequence 
1 0 of image data a first modality image data set in a selected motion state. 

20. (Currently amended) The method as claimed in claim [[10J] 19, 
further including: 

generating a combined image data set in the selected motion state from 
the first modality image data set and a second modality image data set in the selected 
5 motion state. 

21. (Previously presented) The method as claimed in claim 19, 
wherein the first imaging modality data acquisition system includes one of a PET 
system and a SPECT system. 

22. (Previously presented) The method as claimed in claim 19, 
wherein the second imaging modality data acquisition system includes a computer 
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tomography (CT) system, and ultrasound system, or a fast magnetic resonance (MR) 
tomography system. 

23. (Previously presented) The method as claimed in claim 19, further 

including: 

registering coordinates systems of the first and second imaging 
modality data acquisition systems. 

24. (Previously presented) The method as claimed in claim 19, 
wherein the first and second imaging modality data acquisition systems are 
mechanically linked. 

25. (Previously presented) The method as claimed in claim 19, further 

including: 

sensing motion of the object at least during acquisition of the second 
sequence of imaging data. 

26. (Previously presented) The method as claimed in claim 25,, 
wherein the sensed motion is a cyclic motion in which the object cyclically assumes 
each of a plurality of motion states. 

27. (Previously presented) The method as claimed in claim 19, 
wherein the motion mode includes a motion vector field which indicates movement 
between at least two motion states. 

28. (Previously presented) An imaging system comprising: 

a first imaging modality data acquisition system for generating a first 
imaging modality sequence of image data; 

a second imaging modality data acquisition system for generating a 
second imaging modality sequence of image data; 

a motion sensor for sensing object motion; 

a processor for determining a motion model from the sensed motion 
and the second modality sequency of image data. 



29. (Previously presented) The imaging system as claimed in 
claim 28, wherein the motion model characterizes motion states assumed by the 
object while moving among a plurality of motion states. 

30. (Previously presented) The imaging system as claimed in 
claim 28, further including: 

operating mathematically with the motion model to transform the first 
imaging modality image data to a selected motion state. 

31. (Previously presented) The imaging system as claimed in 
claim 28, wherein the first imaging modality data acquisition system is a PET system 
and the second imaging modality data acquisition system is a CT system. 

32. (Previously presented) A method for motion corrected imaging 

comprising: 

generating image data using a first imaging modality; 

generating a plurality of images using a second imaging modality; 
5 from the second imaging modality images and sensed motion of an 

imaged object, generating a motion model; 

operating on the first modality image data with the motion model to 
create a first modality image in a selected motion state. 

33. (Previously presented) The method as claimed in claim 32, further 

including: 

combining the first modality image in the selected motion state with a 
second modality image in the selected motion state. 



